Melon (Cucumis melo L.) is a cucurbitaceous of great appreciation worldwide. The intensive cultivation of melons has favored the increase of plant health problems in several producing regions. Among these problems, the root-knot nematode (Meloidogyne spp.) stands out. The development of genetically resistant cultivars is consolidated as an effective strategy for the management of these pathogens, it is then essential to screen cultivars and accessions for later identification of genetic sources of resistance. This study aimed to evaluates the reaction of melon genotypes to Meloidogyne enterolobii. The essay was conducted at the Sector of Vegetable Crops and Aromatic-Medicinal Plants of UNESP-FCAV Jaboticabal Campus, in greenhouse, from March to June, 2015. It was evaluated 18 melon genotypes, two commercial cultivars 'Fantasy' and 'Louis', and as susceptibility control, the tomato 'Santa Cruz Kada'. A completely randomized design was adopted, with 21 treatments and 7 repetitions. The total number of eggs and juveniles in the roots (TNEJ) and the reproduction factor (RF) were obtained in order to determine the reaction of each genotype evaluated. The accessions PI 414723, AC 29, and PI 124112 are resistant to M. enterolobii and are therefore promising for breeding programs.
INTRODUCTION
The melon (Cucumis melo L.) is a cucurbitaceous of great appreciation worldwide, which uses it in many ways, for the preparation of juices, fruit salads and for fresh consumption. A diverse offering of fruits of this species is a differential, and these vary in shape, flavor, flesh color, aroma, among other aspects. The cropping systems are also diverse, depending basically on the type of melon intended to be commercialized. The noble melons, on account of its high commercial value, are commonly grown in greenhouses (Peil, 2003; Ito et al., *Corresponding author. E-mail: guilhermedinizzz@hotmail.com. Tel: (16) The intensive cultivation of cucurbits has promoted the development of nematodes that results in significant losses in highly infest crops (Gallati et al., 2015) . For cucurbits, the most common species are Meloidogyne incognita, Meloidogyne javanica, and Meloidogyne arenaria (Pinheiro and Amaro, 2010) .
Recently, another species, Meloidogyne enterolobii, although it occurs less frequently in relation to M. incognita and M. javanica, is becoming increasingly important, since many reported melon genotypes as resistant to major root-knot nematodes show no resistance to this species Cantu et al., 2009; Kiewnick et al., 2009; Eppo, 2011; Melo et al., 2011; Westerich et al., 2011; Castagnone-Sereno, 2012; Singh et al., 2013) .
Some authors believe that the cultivation of plants resistant to other species of nematodes can cause, eventually, a selection pressure in favor of M. enterolobii, and can take it to the status of primary economic importance. In some countries, M. enterolobii is classified as a quarantine pest (Castagnone-Sereno, 2012; Elling, 2013) .
The nematode belonging to M. enterolobii species was first described by Yang and Eisenback (1983) from the roots of Enterolobium contortisiliquum (Vell.) Morong. Rammah and Hirschmann (1988) classified the same nematode as Meloidogyne mayaguensis, from eggplant roots (Solanum melongena L.). Later, with the use of more sophisticated methodologies, it was established that M. mayaguensis is actually a young form of M. enterolobii, being these two species synonyms and the second nomenclature should be adopted (Xu et al., 2004; Karssen et al., 2012) .
Symptoms of M. enterolobii are characterized by leaf yellowing, reduced plant growth and root galls (Eppo, 2011) , and interactions may also occur with other pathogens (Pinheiro and Amaro, 2010) . Although there are few reports (Pinheiro et al., 2014; Bitencourt and Silva, 2010) in the literature regarding M. enterolobii in melon, the occurrence of this pathogen in other cucurbits is indicative that this nematode can potentially cause economic damage to melon crops. The identification of sources of resistance to M. enterolobii is therefore of fundamental importance for breeding programs. The use of genetically resistant plants is the most sustainable method to control Meloidogyne spp., being a challenge the search for sources of resistance (Molinari, 2011) . Alternatively, however, in a short-term, the use of resistant rootstocks would be feasible, as practiced for other crops (Louws et al., 2010; Thies et al., 2012; Galatti et al., 2013; Guan et al., 2014) . Nevertheless, this practice would have greater applicability in noble melons cultivated in greenhouses, because of the high commercial value-added. This work aimed at select melon genotypes resistant to M. enterolobii, in order to use the sources of resistance to start breeding programs.
MATERIALS AND METHODS
The experiment was conducted at the Sector of Vegetable Crops and Aromatic-Medicinal Plants of UNESP-FCAV Jaboticabal Campus, in greenhouse, from March to June 2015. A randomized complete block design was adopted, with 21 treatments and seven replicates. It was considered as repetition a plant inoculated with M. enterolobii per pot. As control of susceptibility, the tomato 'Santa Cruz Kada' was used.
The melon genotypes used were Vendrantais, PI-140471, PI-432398, PI 420150, PI 5322830, PMR-5, PI-157082, WMR-29, Charentais Fom 1, PI-420145, C160, CNPH 01-930, Nantais Oblong, AC 29, PMR-45, PMR-6, PI 414723, PI 124112, used as differentiators of powdery mildew races and gummy stem blight and the commercial cultivars Louis and Fantasy. The inoculum were obtained from a subpopulation of M. enterolobii, extracted from guava 'Paluma' roots, coming from Taquaritinga, Sao Paulo State, Brazil . The species were identified at the Nematology Laboratory of UNESP-FCAV Jaboticabal Campus, using a photonic microscope TNB-40T-PL. The identification was based on the morphological characters of the perineal pattern, prepared as Taylor and Netscher (1974) , on the morphology of the males lip region (Eisenback et al., 1981) and on the esterase isozyme phenotype, obtained by the technique Esbenshade and Triantaphyllou (1990) , using a traditional vertical electrophoresis system Mini Protean II from BIO-RAD.
The subpopulation was previously multiplied in potted eggplant (Solanum melongena L.) 'Anápolis', in greenhouse. In order to obtain the initial inoculum, after 90 days of inoculation, eggplant plants were removed from pots and the roots were washed and pounded in a blender with 0.5% sodium hypochlorite (Hussey and Barker, 1973) . The estimation of eggs and juveniles population presents in suspension was carried out with the aid of Peters counting chamber, using a photonic microscope, with subsequent adjustment of the concentration at 1000 eggs and second stage juveniles/mL and inoculation of 5 ml of this suspension per seedling. The melon and tomato seedlings were produced in 128 cells polystyrene trays using the commercial substrate Bioplant®, in greenhouse equipped with sprinkler irrigation system. It was seeded two seeds per cell, with subsequent thinning.
When the seedlings were 25 days-old, the transplant was held. It was used two-liters plastic pots. The substrate was composed of a mixture of soil, sand and cattle manure, at the ratio 1:1:1. This mixture was previously autoclaved (120°C, 1 atm, 1 h). At transplanting, it was also held up the inoculation of the suspension containing eggs and second stage juveniles of M. enterolobii. The nematode species identity was confirmed at the Nematology Laboratory of UNESP-FCAV Jaboticabal Campus. For this, it was used the perineal pattern as Taylor and Netscher (1974) , and morphology of male lip region, according to Eisenback et al. (1981) . All inoculated plants were analyzed at 60 days after transplanting and inoculating the nematodes.
All roots were gently washed in a bowl with water, in order to remove the excess of soil. It was then processed for the extraction of nematodes eggs and juveniles, according to Hussey and Barker (1973) . The final population of each suspension was derived from individually processed root systems and estimated by counting eggs and juveniles with the aid of Peters counting chamber, using a photonic microscopy. This population was used for determining the reproduction factor (RF), whereas plants with FR<1 were considered as resistant, and those with FR≥1, susceptible to the nematode, according to Oostenbrink (1966) .
The data were transformed to . Analyses were performed 
RESULTS
There were differences (p<0.01) among genotypes for the total number of eggs and juveniles (TNEJ) and reproduction factor (RF) when inoculated with M. enterolobii. Therefore, this analysis assumes that chance produces only small deviations, and the major differences are generated by real causes. For this reason, we used this type of analysis) ( Table 1 ). The environmental variation coefficients for total number of eggs and juveniles and reproduction factor were 30.08 and 30.21, respectively. The variables TNEJ and RF showed values of CVg/CVe of 1.42 and 1.15, respectively, indicating that a selection of resistant genotypes through phenotypic traits, would be effective. M. enterolobii inoculation was efficient, since there was multiplication of the nematode in tomato 'Santa Cruz Kada', which presented averages FR>1 and TNEJ larger than what was inoculated (Table  2 ). For TNEJ, it was established three groups according to average grouped by the Scott and Knott test. The susceptible control (tomato 'Santa Cruz Kada') had the highest average (43598) and access "PI 124112', the lowest average (1594).
For RF, it was formed four groups of averages by the Scort and Knot test, with the tomato 'Santa Cruz Kada' presenting the highest value and 'PI 124112" the lowest, averaging 8.7 and 0.3, respectively. Based on the reproduction factor (RF), as Oostenbrink (1966) , the accessions that presented RF<1 were considered resistant to M. enterolobii, namely: "PI 414723", "AC 29", and "PI 124112'. Similarly, other materials were considered susceptible for presenting RF≥1. All materials classified as resistant were not immune to M. enterolobii, having, as the other tested materials, hosted the nematode. Comparing TNEJ, seven materials did not differ statistically from the three genotypes considered as resistant, namely: "Charentais Fom 1", 'PI-420145', 'C160', 'CNPH-01930', "Nantais Oblong ', "PMR-45", and "PMR-6".
DISCUSSION
The mean square analysis of variance is significant, which may be indicative of the existence of variability between genotypes. The higher coefficient of variation can be explained by the greater environment influence on the characteristic in question, since the variable response results from interaction between two biological factors (nematodes x plants). There are reports of several works in which were also obtained high coefficients of variation, being characteristic of this type of essay (Wilcken et al., 2005; Freitas et al., 2008) .
It is observed that, for both evaluated characteristics, most of the phenotypic variance was attributed to genetic effects (Table 1 ). This result expresses the reliability of the obtained results, by indicating that the responses had low environment influence and are highly determined by genetic effects. Based on the favorable results in some genotypes, for resistance to M. enterolobii, it is noted that there is the possibility of selection for resistance in subsequent generations. One way to increase the efficiency of breeding programs would make selection based on the average of progenies selection (Carvalho Filho et al., 2011) .
When the reason CVg/CVe presents greater or equal to one values indicates that the gains from selection are favorable for a certain characteristic, due to the positive difference of genetic variation compared to the environmental variation (Vencovsky and Barriga, 1992) . Silva et al. (2002) points out that since the melon breeding involves various interest features, it is interesting to study the genetic, phenotypic and environmental correlations. Thus, as the work related to resistance to this pathogen progress, it has the ability to verify these correlations featuring more effectively the resistance of melon genotypes to M. enterolobii.
In view of the reported resistance to M. enterolobii in three genotypes, it is possible to perform selection for that characteristic, since the genotypes described in this work are also being used in other lines of research, which enables the incorporation of more interest features to the genotype within the breeding programs.
Although some studies have reported resistance in yellow melon to M. incognita and M. javanica (Bitencourt and Silva, 2010; Marques et al., 2012; Galatti et al., 2013; Ito et al., 2014; Lopez-Gomez and Verdejo-Lucas, 2014) , there are few studies that show resistance, or even susceptibility for melons in relation to M. enterolobii. The results are promising in view of the scarcity of studies related to this nematode in melon. There are several reports of cultivars of various species resistant to most root-knot nematodes, but susceptible to M. enterolobii. Cantu et al. (2009) (Guimarães et al., 2003) .
In species of Capsicum spp., only C. frutescens was considered resistant M. enterolobii (Oliveira, 2007) . In lettuce, variations of reaction to some root-knot nematode species are also reported (Gomes et al., 2000; Maluf et al., 2002; Carvalho Filho et al., 2008; Silva et al., 2008; Bitencourt and Silva, 2010) . According to Yang and Eisenback (1983) , melon is a good host for M. enterolobii, making it difficult to manage this crop in fields infested by this pathogen. The evaluation of resistant materials, such as those obtained in this study, allows the identification of promising materials for the rootstocks or to the transfer of resistance genes in subsequent works. According to Peil (2003) grafting has been used in Cucurbitaceae vegetable crops (watermelon, melon, cucumber and pumpkin) in Brazil, which have features that enables grafting.
In this study, the genotypes (Vendrantais, PI 140471, PI 432398, PI 420150, PI 5322830, PMR-5, PI 157082, WMR-29, Charentais Fom 1, PI 420145, C160, CNPH 01-930, Nantais Oblong, PMR-45, PMR-6, along with the cultivars 'Louis' and 'Fantasy') increased the initial population, being classified as susceptible, and three genotypes (PI 414723, AC 29, and PI 124112) did not increased the initial population, and are therefore resistant. Thus, it was found resistant genotypes to this nematode, however none is immune. Immunity is characterized by interactions between the host and pathogen, being the host the plants exposed to the pathogen, which produces defense substances (Williamson, 1999; Williamson and Kumar, 2006) . The resistance of melon genotypes can be further assessed in heritage studies, as the resistance genes are usually specific, contemplating few species of Meloidogyne, at where the resistance can be conferred by one, a few or many genes (Williamson and Roberts, 2009) . From the results obtained in this work, further studies on melon breeding programs with PI 414723, AC 29, and PI 124112, resistant to M. enterolobii, is possible.
